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Experimental section General comments. 4-(N,N-diphenylamino)-4'-bromobiphenyl, 1 4-ethynyl-N,N-diphenylaniline, 2 9,10-dibromoanthracene 3 [Au(epbpy)] n (epbpy = 5-(4-ethynylphenyl)-2,2′-bipyridine), 4 Eu(tta) 3 ×2H 2 O (tta = 3-thenoyltrifluoroacetonate), 5 were synthesized according to the published procedures. Tetrahydrofuran (THF), toluene and diethyl ether were distilled over Nabenzophenone ketyl under a nitrogen atmosphere prior to use. The syntheses of the phosphine ligands L1-L3 and of their precursors was carried out under a nitrogen atmosphere. Other reagents and solvents were used as received. The solution on 1 H, 31 P{ 1 H} and 1 H-1 H COSY NMR spectra were recorded on Bruker Avance 400 and AMX-400 spectrometers. Mass spectra were recorded on a Bruker Solarix XR instrument in the ESI + and APPI (atmospheric pressure photoionization) modes. The infrared (FTIR) spectra were measured on a Bruker VERTEX 70 FT-IR spectrometer.
Microanalyses were carried out in the analytical laboratory of the University of Eastern Finland using vario MICRO cube CHNS-analyzer (Elementar, Germany).
Computational details.
The long-range-corrected LC-PBE functional was used for geometry optimization of all studied compounds. [6] [7] When calculating the absorption spectra, the hybrid functional CAM-B3LYP, 8 which adequately describes the complexes with charge transfer. For Eu(III), a large-core version of the Stuttgart-Dresden MWB potential was selected as the basis set, which does not consider f-electrons explicitly, but includes them in the composition of the core. 9 This approach simplifies the calculations and significantly improves SCF convergence in comparison with the large-core version, reduces the estimated time without affecting the quality of the calculated design characteristics. The standard version of the MWB60 potential was used for Au(I), and 6-31G * basis set was used for all other atoms. Where appropriate, solvent effects were taken into account using the IEF-PCM formalism. [10] [11] Solvent-dependent luminescent properties of Au1-Au3 were studied in the framework of state-specific solvation approach. 12 The nature of the excited states was analyzed by natural transition orbitals (NTO) formalism. 13 All quantum chemical calculations were performed by using the software package Gaussian 16. 14 
Commission internationale de l'éclairage (CIE 1931) coordinates was calculated from photoluminescence data by using Origin 9.55b software pack.
S5
Syntheses
Scheme S1. Synthetic routes to achieve ligands L1-L3: (a) i. n-BuLi 2.5 M, THF, -78 o C, 1 h; ii.
4-(Diphenylphosphino)-4´-(N,N-diphenylamino)-biphenyl (L1)
. 18 give a light yellow clear solution, which was stirred at this temperature for 1 h, and then it was treated dropwise with neat PPh 2 Cl (1.2 g, 5.4 mmol). The reaction mixture was allowed to reach room temperature and was stirred for additional 1 h. Then it was quenched with methanol (2 ml) and evaporated. The solid residue was washed with deaerated methanol (3 × 15 ml) and dried. 
